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spective color finishers for whom the conference had been 


organized They came for the most part from indi 
viduals within the photographic manufacturing industry 
who had misconceptions concerning the purpose of the 
Conterenc 

It may be that Technical Division activities have so 
often in the past been associated with ‘long-haired 
technical and research papers on photographic subjects 
that nothing clse 1s expected If Technical Division 
programs had got into that rut, they are out of 1t now 
It is, perhaps, a tribute to the versatility of the Division 
officers that they were able to conceive and to carry out so 
successfully a meeting for a specialized group of color 
finishers on a subject of restricted interest such as color 
finishing 

Perhaps the most frequent complaint had to do with 
the subject of discussion and questions from the floor 
At photographic technical meetings, questions from thi 
floor follow a tradition that has been on the wane for 
many years The Program Committee decided that the 
Color Processing Conference should ignore that tradition 
for a very good reason There simply wasn't trme to 
in lul ge the few individuals in any au lience who want to 
question the speaker before a crowd instead of in the 
orridor outside or by corresponden c later 

The two-day Conference had been designed as a con 
centrated event for busy people in which a maximum of 
information was pac ked into a minimum ot time T he 
Color Processing Conference dealt with a brand new audi 
cence a brand new theme, and a stream-line ! prox lure 
for conducting technical papers sessions 

Restricting the topics at the Color ¢ linic to questions 
in writing only was an item in the original plans for the 


Color Processing Conferenc The aim was to improv 
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the dignity of th pro lings When more than SO if c lesser nuisances is the dozer who failed to 
people assembled for the Clinic, it became apparent t ay att even falls asleep when the lights go out 
everyone that acoustics and communication problems le showing, and wants the speaker to fill him 
made any other procedure impracticabl More 1m arts he missed 

portant, however, was the realization that discussion Another pest is the expert in some other field who 


from the floor would have been manifestly unfair to an wants to argue with the speaker about orollaries with 


audience of that size, especially if the questions were not — the subject and cite examples of his own work whu h had 


genuinely in quest of information no bearing on the Spx aker's thesis 

The tradition of questioning speakers from the floor A near relative is the expert who sits in an audience of 
and the conduct of panel discussions had their origin in OVI and listens to a paper artfully designed for their 
and they fit the needs of relatively small groups, such as_ level of knowledge, comprehension and interest, then 
the symposium or colloquium But even the members of ses to ask highly technical questions of the speaker in 
small audiences have grown tired of some of the pest er to show how far advanced he is over the rest of the 
who intest such mectings 

There 1s, of course, the mere show-off, the er ase Of panel discussions, similar nuisances may 
teacher's pet’ who its compelled by some ves be found in the audien The practice of using written 
adolescent yearning for recognition to stand j jucstion ows the Moderator to spare the audienc 
audience and ask a question simply as an us » be from digressions away from the subject of the meetings 
secn It improv the quality of the question asked by re 

Even inexperienced speakers recognize and dread the juiring, in the mere act of writing, a more thoughtful 
lever individual who schemes and plans yme time and 1 of words to phrase the question The 
for wecks before the mecting—to formulate ; sti c ot wri yucstion an save th pane! me mbers from 
which will embarrass the speaker before the audien requ f lictions and the solicitation of 


and consequently reflect glory on the questioner d actual information 
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rs afr KT wn to sfx ak rs sccms to he emerging a2 growing awarcncss that th 
all chem to mind [hereis questions contribute little to the information which th 
another at least, interesting audience derives from a paper presentation The ques 
personalits and their tioner who arises to argue a point with the speaker or to 
Some of the all attention to a case of his own ts no longer welcomed 

ven develop a by serious minded, information secking peop! 
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1 calk sing field for information of the type that was pr« 
tur sented by Conference speaker Ic is rather startling t 
that almost all chose who registered for th 
| so before the Conference opened and a good per 
raber wt Kod; age before they knew anything about the program, be- 
PSA P yond its general concern with color processing The 


Howard Jam total registration figure was 700 and 


registrants came 

lopment from all parts of the United States, and from as far away 
tf the De as Alaska, specifically for this meeting 

Insti Ihe Conference Committee members who worked 

ntion for yut the details of the mecting, especially the very ef 

fer Color ficient handling by Gard Mason of the unexpectedly larg 

Donoug! number of registrants and the well-chosen program papers 

gathered together by Paul Arnold and Hugh Scheffy, de 

mas serve the thanks of the Technical Division. Everyon 

was the arried out his part and made this first Color Processing 

lor pro Conference a remarkable success 
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ABSTRACT 

1 by the prospective lor finisher arc analyz 
and paper im particular Hypothet 
m organize his financial planning 


rinisners hav 1OvV their scrious interest im If he should become bored, he could sell out omplet 

the typ tions they have been asking with guaranteed profits. Then, with the book to guid 
Kodak processes Th questions are not con him again, he could reinvest in some other pleasantly 

technical hav leale with the profitable linc 

or ‘‘bread-an ' ide. too What a wonderful, preposterous little book 

hnical questi ve been answered fairly weil, We all know that business is not that simp! he 


1 on ar 


ations, demonstrations, and the Com conditions under which two businesses are carr! 

sentatives Ihe financial ques never the same Initial capital requirements will vary. 

we difficule, for they have deale depending on the volume of business to be handled, the 

COpics a How Mucn Caprrat Witt | Newp equipment selected to do the work, whether premises 

I~ro Business? and Witt Cotor Fininiwo Bs are to be rented or owned, and the amount of working 
snie ror Mp? ay ital needed co meet the costs of doing busin 

rT xtremely important questions. Color Income will vary with the type of market served, the 

omparatively new industry, and some of _ selling effort exerted, ompetition, and 

at ompletely new In some cases will vary with che — of labor and materials, the type 


prices (_osts 


i 4 


vestment is n ssarily large, and an ill of equipment, production volume, seasonal and day-to 


ion to enter tl lor processing field could lay variations in production requirements, and general 
tohnisher many dollars Ac che same time operating efficiency 

le plans might well point the way to some Even with favorable selling prices and a highly efhi 
g profit cient operation, profit still is not assured Many ex 


that there is no single set of answers to — penses are fixed-—such as rent, depreciation, office work, 


If there were, anyone who wanted to maintenance, insurance, certain utilities, and the like 
would merely open a little reference The amount of business transacted must be more than 


xact amount of Cal ital needed, in cnough to cover both these costs and 


xd then sit back and watch the pr as well, in order for the business to be profitabl What, 
then, can the prospective color finisher do to make sure that going 
into color finishing will be a wise move for him 

The following are the basic steps that should be taken 
as part of a prospective color finisher's financial planning 
] First, estimate processing volume This should be 
done before anything clsc, because without this infor 
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labor and matcrials 
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Table Il 


ESTIMATED OPERATING COSTS POR ANNUAI 
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Direct Labor 
Admuinistrat: Labor Manag 
mtenance Labor 

Benefits 


Pig. 4. Kodak Processing Reels for use with short 
lengths of color print paper in a color finishing setup 
having a capacity of 100,000 prints yearly 
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Fig. 5. Kodak Roll Paper Cutter, Model 1, list price 
$200, for use in color processing laboratory using Type 
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An interesting point in this last example ts the effect 
# waste on costs (Figure As mentioned pr 
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An amusing incident took place a few years ago in 
Honolulu when che first 45mm Kodachrome proc 
machine was being installed ther \ local man was 
hired to do the plumbing work As he took the blu 
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COLOR TRANSPARENCIES AND PRINTS—VIEWING CON- 
DITIONS CONTROL THEIR SUCCESS 


Betty Haithwaite* 
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urate rr produc 110m may not be preferred 


wher tones are concern a 
In fact, th 


for a more yellow reproduc tion that 


show 
preference may b¢ 
the original subject This was brought out by 
people were shown a scrics of 
One of the pictures repr 

flesh. In cach of the other 
was slightly different Wher 
h the color of the flesh 
skin of th pers 

produ non 


experi 
ments in which various 
pictures of their loved 
ent i th 
pictures che 
aske i co sel 


ron 


oncs 
actual lor of th 
flesh olor 
t the pictur 
to th 

in almost all 
ted It muse be 


in whi 
color of the 
ases a more yellow r 
noted that the 
pictures wet 


was closest 


pr tur ! 


was sck person in 


photograph was not present as the 
tudged Such 1s th ase tor most photograph 
infrequently 1s the subject present 
If accurate skin tone reproduction is not a pret 
then it is possible that the same for other 
Ther ror on must look 
Pp! ture that all peopl like 


the problem study of 


is truc 
elsewhere for a | 


{ pon he 


tion for 


amination of and custom 
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ren in pictures, 1¢ appears that no clear cut specifica 
cnet The 


answer 


tions are at least not at the pr 
Hest one at lo 1s to look to statistics for an 
Over a long 
reached on the type of resules that will pleas most of the 


period of time some agreement can he 
x opk most of the tim 

The main concern here ts not about what people like but, 
an tell if he has 


Assuming that it is known what kind of a 


how one produced a picture that will be 


acc ptat | 


picture meets these requirements, then the problem ts 


if onditions shall one view the results? 


xtent of the problem to himself the 
Take a 


filters or with filters 


ul r what < 

To illustrat the 
reader may try th 
of slides, bind them with Ct 
Wratten 81 or 82 series 
pletely dark 
hift due to th 
ti ! Th onditions of 
what the customer 
But this is not th 
them 

Ik icmon 
about th picture 


cTics 
ot the 
Then proj t them in a com 
The over-all 
of the filters 
pro} 
us for vi 


following experiment 


color balance 


should 


ned room 


not he no 
unlike 


the results 


presence 
tion are not 
wing 
choose to « 


may 


only way he may xatninn 


lf what the customer may dis 
project two of the above side 
with two matched projectors « icw them side 


tlluminator Not th vident liffer 


trat to on 


over! 


ver an 
olor t alan 
that thi 


the viewing 


f in over-all 
Th im} 


that as 


ortant thing lemonstration pomts 
| 4) fick che 
Why 


n psychological principle that 


out t ondituions chang 


lividual valuation of the olor balan was 


this th 


th ye will 


4 ; Iti a prov 


ompensate for any color off Dalance of one 
in the field of view as cat 
' 


proje t , o true 


h trans 
that 
when a 


object when it 1s alon 
parency was when first 
the eve is a good discriminator of 


ituation exist This monstrated 


the ide by side 


my ariso.r 
two trans 
lent that 


ontriNuting tactor in leter 


with omparison 0 


| 


arcncics From these cmonstration i vi 


} 
wing conditions are 
mining what we sec 
This is tru 
preferably one without a whit 
of bla 
Qui j ec th 


olor print 
Place it in 


for prints as w i] 


iuminate it 


black 


the center of a large pr 


with a tairly trong light 
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only wh 


ach 
lark mh 


or and ad cl at 


flooded with 


not bh per 


print 


ylor match may 


finitely closer than wh 


larkened room and 


| 


ondaitions 


logical factors that influenc 

of photograph A study of the 
the viewing illuminants used by 

from daylight 

lamps at 

of these might be us 

k the a 


illuminant 


ange oft olors 


yid- or tungsten ty] 


ympir 


that to ery to che 


this wid range of is not pra 


lifferen olor between daylight and 


ondi tions 
shortly 
| 


oor 


under rtain 


ors at twilight of 
llow the in 
this 
appear whit 


in th isc Of a dayli 


aware of how y 


OCS indoot ycllow ap 
W he n 


ght an la 


he light 
in th ame fixture, the for 

logical 

lected as 


is only 


valuation of the 


irving na mm it annot he 


the proper wing illuminant 


ation a useful specifica 


yng olors using the $0 


mperature of about 
wing 1! 


ompletely 


proper vi 


t to 


Figure 
alik 
harp peaks of 
peaks that will 
right hand 
inder the lefc hand one 


hown in 

look very 
ms of th 
Ic is thes 


range under th 


much 








ENERGY 





400 5300 )«6©6600)=Ss 700 400 5800 


WAVELENGTH WAVELENGTH 


Energy distribution curves of two fluorescent 
lamps which look very much alike 


Fig. 1 


What 
finisher? 
advantag 4 

First, it is evident that the vi 
n a darkened room is a good 
that the balance of a pictu 
4 great different pictur 
satisfactory 


significance does al! } for th olor 


How can he use the above information to 
wing of tra parenci 


way to convin onesclt 


colot is very satisfactory 


will to be in 
balance 1 chi 

viewed simmultancously, 
Off balance can be 
If che 
parencies in a darkened room, h 
to slight balance shifts 
suppose he wants a print made? Th 
will chen be Therefore, t 
standard picture of 


many appear 


when view way but when 
truc bal 
1 for by th 


vicwr / 


sclecte | ones are their 


ance 18 s$ccn mpensat 


human cye customer always his trans 


wouldn't be sensitiv 

Then, too 
poor balance effects 
sults should be com 


‘ pta i 


But h loesn't 


ol vious 
vared with a known a 
balan 


x ond 
vicwe ! in 


a print will look most satisfactory when it ts 
a bright light against a black background 
Only 


one should consider how the 


However, whom are we fooling? ourselves To 


be realists ustomer wi! 
look at them and select the print 
onditions with this in mind An amount of light from 
about 25 to 100 foot candles of illumination should b 
incident on the prints at the inspection desk 
Third, the quality of the radiation of th 
lamp must be carefully selected For 


laboratory viewing 


viewing 
best results it is 
recommended that tungsten lamps of a relatively high 
color temperature be used In where fluorescent 
lamps are desired, GE 
Deluxe Cool White tubes ar 
parencics, the Kodak Color 


color temperature 


asc 
Photocolor or Sylvania Super 
satisfactory For trans 
Transparency [Illuminator 
with a of about 4000 K ts recom 
mended 

When setting up a photofinishing 


store 


lesk in a re 
it is wise to consider the above re 
If the customer is provided with th 
onditions to check his pi tures, the 

have 


tail 
ommendatior 
proper 
olor finisher will 
{ with th 
at least until he gets them out of the stor 


vicwing#g 
more assurance that he will be pleas 
result 

Thus there are both psychological and physical factors 
that are important Phe knows thes 
factors and how they affect what is seen, the better on 
will be able to evaluate pictures to the 
The main factor ts to 


more om about 


ustomer § satis 


condi 


sc le ct vi 
1 che 


ple asing to the 


faction wing 


laboratory s 


tions so that when a picture has pass 


inspection, the resule will be customer 
Then the 


! 
iu a p! 
the time 


olor finisher will have don 


ture that most of the peop! 


his best to pro 


will like most of 
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TRANSPARENCY DUPLICATION MATERIALS AND 
PROCEDURES 


Ira B. Current, APSA” 


ishing industry th l-638 is also provided and while this prod 


a market luplicates of color tran Cine material, its photograph 


ill generally be in the form of slides o z hara ‘ not exactly th am Ot cours 
although on occasion enlargements o lect the sh onsiderably thicker, and carries a gela 


reductions from large transparencies will ’ tine NC coating « ‘ sid whereas the 16mm oft 


Many of these will be single or low multip! 35mm mat lo not 
ndividua ansparencies, while others may [he gra ion of these products has b hosen to 


arec orders from only a few transparencies yield the be ompromuise between adequat lor satura 


yer will range from the amateur who want con and ad late tone t produc non Furthermot 
! 


fi sending to near relativ inzation of the individual emu 


require in the hundred adjusted ras 1s practicable to avo gradation pro 
in lupli ating 


nts for luy licates f r n general, ts similar to that employ for 
original; where pr tauor nsco ol material with th rm i =procedur 
{ color balance are such ; m ng ; YO2A2 first developer and #654 color d 
paration printing an I | x ) th benefit of thos who may not bh 
olor Duplicating processing 


required — atio 


! co the making of sati 
duplicates by direct 


pe 555 film ar hown 19 


olor duplicating materia 
might occur to a finisher \ Table I 
lor duplicating order w 
original on the origina OCEDURE FOR ANSCO COLO 
. rhaps the same type of mat 
1 to make the origina 
ire might w 
finisher 
provid ! 
faules of th 
ha luy ly at 


r from on 


ation an una 
to pe a ptabl 
shortcoming 
ver, it may bx 
an he xplain ! 
various defi 
olor rawstock 
manufacturers hav 
for making luy licating 
Anscocolor Dupli In gem gher agitation fr: wi nd to lower the 
16mm), af ) 3$mm) on ‘Cin veloping times required t be taken, when 
aking 16mm mot icture prints from \ variations are employed, to that they 
als, and for making 35mm sl $ an rip-film ues ich css as to degrade the quality 
ing made Ex sively short first or color 
cm tor example, will tend to cause poor 
ontormity, or lack of acceptabl olor balance 


y 


6 May ) ; ‘ 5 ro on nad of the le to the other OW or satura 
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rig. 1 Typical integral density sensitometric curves 
for the red, green, and blue recording layers of Ansco 
Duplicating Film T-5438 developed for normal 
fhirst and color developing times 


Color 


ww maximum det Excessively 


long first 
maximum density 


of th har 


r tim 
onformity 

T $s intes | den \ read through 

i ind blu f 
lor Duy mating n 
} T the firsi 


obtain nsitometry of 


Type 


» +e ! veloped or 


level and 
s of the 


ramma lue in the vi 


nM 

The lower halv 

production flesh tones, and 
vicld gamma valu 


neth in th shadow 


» four minutes, 


2 They 


more 


— « oe - ‘a ae 


Fig. 2. Curves showing the effects of reducing the 


first developer time to 4 minutes with minutes color 
developer time. Gradation is much steeper than shown 


nearly approach a straight line, but the over-all grada 
tion is steeper with a gamma in the vicinity of 1.8, and a 
speed reduction of about | stops must be compensated 
for. Such a modification might prov 
a special case where higher over-all brilliance and lin 
carity is re quire d. 

In order to illuserate the effects of increasing the first 
leveloper time, curves from film developed for 12 min 
utes showed a further reduction of gamma in th high 
light’ half of the curves, Figure 3. Some reduction in 
the shadow gradation may be observed but here th 
shadow quality is lost because the maximum density has 
The speed has heen increase { by 2 
Adjustment by increasing the first developer time 
not be carried this far 

Excessive reduction of 
trated in Figure 4, where th 
heen reduced to 4 minutes A review of th 
duplicates made under these conditions show very poor 
curve conformity, poor saturation, and a low maximum 


to be desirable in 


been reduced stops 


she yul ! 


color development ts illus 


olor developing time has 


practical 


density Speed is increased about 2 stops. In genera! 


any reduction of color developing tume should not be t 
sorted to, without ¢ xpecting losses in quality 


i 


we ft ee on 1a ae 


Fig. 3. Effect of increasing the first developer time to 
12 minutes, with color developer times at minutes 
Gradation is excessively flat, and the maximum density 
(not shown in the curves) is reduced to an unacceptable 
degree 


) illustrates the curv obtained by increasing 


In ycncrai the I 


Figure 
the color developing time sult is som 


to that obtained by decreasing the first 
Color 


the expense of increased 


what simular 


leveloper time saturation 1s | i |. buc at 
gradation 
highlights 


The gamma values measur i 


1 tan } : first 
veloper time curves at densitics of 8 have been 
plotted in Figure 6, and show in another way the effect 
The color dev curves hav 


of these modifications loper 


been analyzed and plotted in a similar way in Figur 
Figure 8 gives relative speed relationship when the 
veloper times have been modified throughout th 
treme that has been mention 

It should be noted in spite of th 
Anscochrome and Ansco Color pro 
these two products should not be pro 
line’ because the reaction products are not the same, 
and those from one of the products would be detrimental! 
to the quality of the other annot be re 


similarity of th 
ssing procedures 
cs ! in the sam 


A single line 
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se € ee oe on 1a 
Fig. 4. Lowering of the color developing time to 4 
minutes, after 8 minutes first developer gives poor “curve 
conformity” (variation in color balance at different 
density levels), considerably higher middle density grad 
ation, and an unacceptably low maximum density 
} lenished and controlled 
thes 
wher 


to give optimum quality on 
two groups of products. In 
proce 


installations 
the first and 
olor developers may be replaced to change the machin« 
from one group of products to the other. Particular 
ure must be + the however, to see that the other solu 
tions are maintained to their proper performance level 
Some modification of the 
essary for the 1 


those 


only one ssing line 1s available, 


above 
638 sheet films 
Color processing equipment of several designs may b 
ngienel for both T-538 film and T-638, alchough 

allowances will have to be made for variations in typ 
and degree of The Type $38 film lends itself 
to processing in 35mm magazine film lengths on standard 
photofinishing equipment. Of 
may bx process ! on 
[-238 


machines 


processing proc dure 
is m 


som 
Agitation 


course, long le ngths 


ontinuous machines The 
l6mm film naturally, 


although it ts 


tyyx 
1s processed on continuous 


apable of being pro 1 by 


i 


Fig. 5. Increased color developing time of 14 min 
utes, after the normal first developer time of 8 minutes, 
gives higher contrast, not unlike that shown in Fig. 2 
Where the higher contrast can be tolerated, the better 
color saturation and fidelity may prove to be desirable 
in some instances 
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means of old fashioned racks and tanks, or in spiral or 


apron re¢ ls 


No matter 
standar lization proce 
order that 


ot quality require 


arrived at a 


established for it in 


method ts 
must bh 


what processing 


dure 
control can be maintained to produce the level 
d Then, if che 


another 


method of processing 


is modified, of type of processing apparatus 


lected, the procedures will have to be modified to mect 
the newer conditions These standardization programs 
meet th requirements 


through climination of wasted materials and time re 


are essential to economical 
sulting from the interminable experiments and trials and 
that from lack of standardization 
with a well organized, controlled 


good deal of ume have to be 
and trial 


Even 
sct up, a 


rrors cnsuc 
laboratory 
de vot d 


work for trouble 


will tO exper 
and 


problems that will aris« 


mental error shooting 


Sensitometry 1s perhaps the most useful tool in th 


maintenance of a color processing line; although u 


small laboratories this may appear to be an unnecessary 


burden Nevertheless, when wisely used, it can prove 


pEensiry oO 


™ 
_—s ~ oe 


rs - v.) 
FINST OLVELOPER Time 


Fig. 6. The gradations of the integral density curves 
measured at a density of 0.8 (middle high lights) and 
at a density of 1.8 (middle shadows) have been plotted 
against first developer time. Development has reached 
a relatively stable progression within 8 minutes, which 
continues for some time after that 


» De ot 
obtain already exposed 


service even in the smaller set ups 


Iti possible 
Ans 0 


have 


control 
along with specimens of the 
heen proc 


tril from 
material that 
comy arison 


color d 


sar 


sed in a ‘standardized line, for 


purposes Measurement of integral! nsitics at 


prescribed steps serve as a means of plotting the day to 


lay or hour to hour performance of the line 
this type is suitable than 
tion of the line in the head of the operator Records, or 
plottings, are available to the plant supervisor, to relict 
)perators, or to anyone who might have o 


A plot ot 


much more arrying the condi 


asion to in 
juire as to the status of the processing lin 

The 
tact 
; 


slides used for demonstration were 
printing The 
iplicating material in a printing frame 


made by con 
with the 
exposed under 


original was in contact 
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reese’ Of vELOPER Time 6 mm 


orrerry t.@ 


OEnsrry ees 


7 é 7 
COLO® OfVELOPER Time 
Fig. 7 A plot similar to that shown in Pig. 6, but 
with the color developer time as the variable. Color 
development reaches a satisfactory progression at de 


veloping times of 7 minutes and above 


ifyvct with nothing in th light 


may not be entirely 


uitable for production print 
it will usually be found that some ty px of optical 
flex 


an Emby-Homrich 35mm QO; 


Convenicnce and 


will afford the greatest 


igur y 
ter 

j | now 
ith th 


available trom th 


the Emby-Homrich Enlarger set up for 
45mm Magazine 
Emt y 


North 


print t 
Photo and 


Highland 


Chis equipment 
Film Machine 
Company, In 61 Avenuc, Holly 
wood 38. California 

Ihe Revere Cinelare ised in 
ly | for a film magazine, has 
of making doublk 


from single 16mm trames 


combination with a 


cCica imticta bo 


heen found a convenient mean frame 


$$5min enlarged duplicat 


mbly and fabrication of many different print 


to meet the requirements of 


Pig. 9. Emby-Homrich 44mm double frame optical 


pr inter 


heam This 


. 
rhe 
iP coven ceveceres re 7 om 


oe 


Ory 
% 
On, 
ate 


rast OfvELoreR fume 6 om 


; ‘a 
efve.orem treme 
Fig. 8. A plot of first developer times, and of color 
developer times, with normal color and first developing 
times in each instance, indicates the relative speed rela- 
tionships that must be compensated for with such 
processing modifications 


Fig. 10. The Emby-Homrich Enlarger set up for use 
with the 345mm magazine printer 


however 


ection ot a lens that will giv 


! 


a given laboratory One problem may prov 
a knotty one the s 
definition when usc 
for l:l ratio. This may call for clos 


a lens manufacturer for the pr xdduction an 


to be 


suitable near its secondary focus 
co-operation with 
! or scle 


be done by 


tion 


of a suitable lens Testing may using th 


lens with a given piece of equipment to mak luplicates 
different transparenci having 
teristics that would reveal any definition loss 


from several chara 
and then 
examine them critically 

Ansco Color Duplicating film ts in the vicinity of 8 to 
10 stops slower than Anscochrome tungsten film The 
material is designed for a minimum of fileration when 
used under average printing conditions with a tungsten 
Normal! produc tion variations, age of the 
and the parti 


equipment used will 


light source 
material, type of original being printed 
ular characteristics of the printing 
sometimes require considerable filtration to obtain a 
suitable balance of the duplicate 

The material is inherently a fine material 
However, when processed to higher contrast, it will 


tend to emphasize any appearing in th 


grain 


graininess 
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wiginal transparency being duplicated, and this effect in the surface coating layers, UV absorbing dyes to r 
is sometimes wrongly assigned as graininess in the dup tard the fading effects of prolonged exposure to light 
licating mulsions themselves [The Ansco Color 
film gives reasonably high resolution, in the vicinity of 
90 lines per mm 
First approximation to best exposure time may bk 
etermined by making a test exposure series using an 
cy Once this has been established 
wosures for other trans 
» to 75 accuracy 
Automatic expo 
gration of the pictur 
rease this performan A 
ritical or important areas in the 


loser control 


{ co obtain 
ring areas, but this method 1 


rable t al ll in interpretation of th 


35mm Ansco Color Duplicating film T-538 

has bees rr to in most of the above discussion, th 
l6mm filt 238, and the sheet film T-638, are of th 
ame general type, ; are designed to meet the 1 

| 5 : Fig. 11. Double frame 35mm optical printer and 

juircmet motion picture work, and for large dis accessory control equipment at Pavelle Color Inc., New 


plays le sheet fil 5 in porated in the base, and York, N.Y 


TEN YEARS EXPERIENCE IN COLOR PHOTOFINISHING 


Leo S. Pavelle, APSA* and Lloyd E. Varden, Hon. PSA, FPSA' 


imply bx ‘ i ; question about th 
omm : larg ‘ ess of ¢: i importance « | common sense in putting a busin 
in this vh me li o it, hs yperation ¢ its { But we do believe very strongly 
been duc to reasonabi ood 1 Sct j f specially ) ‘rough years in color ph rcofinish 
Of course, | i ing, thatel xtension to color finishing of th ume com 
gained full confid on sense attitud which appeared to be sound in black 
it on “ acqui nd-white photofinishing is basically wt 


# photofini arguments to support this rather blunt statement 


! 


from hard-carn xpericn in olor 


There were times when it was difhcult t 


thinking to comply with th acts whicl 


n volved In the end, however 
hing which taught us that what we had 
oOmmon sen al judgm nt 

ning wer { mn more thar 


t happened t wi able in our 


in idea ot 

pr “ wou V ‘ ) nught that 
it might sul if lack-and 
white busi f camp! \ | med (quite 
properly ‘ AS Ti d picasing mast j ) as con 
ern no unduly difficule technical problem 
we did regard the busin asa tech 


Howey n than not, th 
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‘ 


Nevertheless, transparencies, cach strip hav 


klog of technical ance or different density level ‘ sorcad out 


' 
f appraisals and judged by everyone in the plant, as well as by anum 


y ber of other peopl We agreed that w \ ld be 


technical sim guided by the average opinion 


and-white photofinishing are in fact in widely from our personal opinions 


repeated warnings and admonitions of This test led us to adopt a decidedly warm color bal 


regarding the necessity for following pr« ance and a fairly heavy overall print density If chat 


es for best results are largely disregarded, was what people preferred on the average, that's what 


latitud of black-and-white materials 1s so we would give them 


tions tl able results can be produced Within a few weeks the increasing number of com 


! 


plaints from dealers and consumers caused us to wonder 


a bit But we had also accumulated a file of letter 


from customers stating, in effect, that our prints wer 
— j j 
A False Pattern of Thinking better than those from the Kodak Company And for 
ome reason, cach of these letters seemed » counter 
ipparent simy licitvy of black-and-white finishing balance §O complaints Nevertheless. it soon became 
j 


/ 


xpericnce in the field does not seem to have cor apparent that a change in our standards was called for 


has tended to establish a false pattern of thinking As a matter of fact, during the first year of operat mn Ww 


photofinisher In considering color finishing made many changes. For a while it looked as though 
cam ple u thinking leads to opinions lik If people did not know what they wanted but eventually 
an do it without regard for ‘how our color balance standard became just about the of 


to assume that color finish posite from what it was in the beginning A neutral of 

urry out than is implied by =a slightly bluish gray scale balance was adopted i 
overall print density much lighter than befor 

with a degree of humility prob. We learned that people are more critical of pinkish 

Archur Godfrey that we ; clouds than they are of greenish faces They preter 

ired into the processing of somewhat washed out highlight areas to dense shadows 


in late 1945 with the blind with no detail We also found that peop! judge prints 


an an 


the naiveté of a new-born made from their own transparencies differently from th 


| almost disastrous assumy way they judge prints of unfamiliar subjects 


rprising thing is, when looking learned that complaints of a general nature from d« 
that the few broad assumptions have to be investigated individually and should not 


orrect. were thos onsidered as valid criteria for changing on stand; 


Anyone could = In one investigation, after some dealers had complained 


ictions because they that our prints were too light and others considered them 
h things a too dark, we found that within a group of only 2 


yraphy would an lealers the illumination level at the photofinishing 


pendent finishers would in ounter varied from 7 foot candl O foot candles 


in quality And we have found instances wher ynplaints about 


| be made to simplify pro olor balance came from people wl inal to pa 


ywering quality the Ishahara Color Chart Test learned 


probably be . something that should have been obvi a quality 


| 


tt wer omplaint from a customer whose wi \ lelivered 


iu 
pure ignoran late can be lisregarded as far as in 
and rtain « ards The poorer the servi tl 


} 


annot discu al mers seem to become 


me the way 


xampl will show the 


ommon sen in cok Technical and Engineering Experiences 
: illustrat 
hay Ic is probably in the technical ar 
that finishers have the biggest 
mak We tried to adopt a technical 
very start, but many things happened lemonstrat 
how difficult it 1s to get away from ill-founded assumy 
tions even when you try to accept the technical approa h 
g things in or finishing For example, we rather went along with the prevalent 
i what the con concept in photographic practice that the manuta 
Pavelle Color Incorporated turers are often too cautious in their approach, and that 
had found considerablk it was not until an item got into the hands of the uset 
ranks as to the that the manufacturer really learned how to make it 
nsity level for work Much of the testing and fussing around the man 


matter we pre ufacturer finds necessary to do has been looked 


i 


upon as 


wi sclection of evidence of his lack of practical experict As a result 
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instic new proce lures or alter Thus. when no trouble arose for several weeks after the 


without any pretesting on the change it was reasonable to believe that the problem had 
1 ju 


i gment is sufficient been licked But actually many rollers were about to 
freeze from causes other than the one we had observed 
onstructing of our con at the time this cause wastound. ( 


leaning the bearings 


ssing machine Ansco had and shafts climinated these causes temporarily without 


tO give any assurances that them ying evident in due course, however, Ww 


1 withstand repeat { contact ou at sitiver plating out on the stainless stec! beat 


hine was to be 130 feet ings in the first leveloper and fixing solutions also 


hich th mulsion caused rollers to bind Prussian blue deposits in th 


We figured this bleach and accumulation of tarry substances in the 


made properly, leveloper did the same Filtering the solutions at rat 


made of highly # 20 40 gallons a minute did not prevent the gradua 


plate { co a mirror finish ull » of thes leposits in the bearings The com 


of Printon film was run through — plete answer was found only after instituting a rigid pro 


Ww wer surpris« i to put if gram of in pection maintenan ind f lar fepia 


that ther 10 pictures on it The emulsion 
Printor s white as the base side T cs production volum ontinued 
hest we have achiev uy } f and more exposed rolls of Printon had to 
bottom rollers th mulsi \ r to pros ssing. <« 5px tally on week 
th lers tailed to t and holids When these rolls were intermixed with 
when it dawned upon | et re expos a few hours betore processin 
t be adapted to continuot f iriations ontrols which med to 
gan to make ¢t nic on-uniform agitation There were other po 
beautifu pensiv sibl j as latent imag hang fur 
gum rubber (1 or: it sts we had made on 
r of variation 
ition seemed t 
installed over th 
for a separat olution 
jet agitation This w 


ma his whi h cul 


in pro 
When 
high to 
m irta 
nd torth 


h orn 


with the jets ; lt su r complet 

, action of th sion in pa 
bottom roller { { ylucion 
loing an optimum » of agitation 


wmity had arisen from entit 


aur 
juipm } } printing ma 
put | ind testing a 
ri ‘ ) juipment 
jual number of pr 
carliest concerned th “iing rang W 
a normal code button and two minus and 
ly scry when tl t u on either side of the norma! | exposur 
machine that it from one button to th vas the’y 
ring the typ verit ar coding systems had been ack-and 
hafts were thoroug! ned white machines, and in testing th ‘ printer a 
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tomer 
for printing 
rang lid not 
tters Deegan 
ibmitted to us 
olor prints and not 
the busin some 
You 
nd 


| tak 


hn 
iditiona 
interim 


mounted 


- i 
pri if 
mmMon 


sigti 


some days, with an average of 430 to 


out Even after major equipment alt } i was 
tage {cll no lower than 25°, for mar not It was 


lear that our control operations had expanded far 
beyond what any black-and-white finisher coul 


sibly imagine to be necessary Our control department 


| pos 
even at the start was something unheard of tn the finish 
ing industry We had a chemical! analytical laboratory 
and a chemist, plus a separate sensitometric control lab 
oratory and a man experienced in sensitomets over 
which was a technical director formerly in the photo 
graphic industry Before our production uniformity 
and wastage came into control, however, we had 14 
people in our chemical and sensitometric laboratories 
and many thousands of dollars worth of laboratory 


é ee As a matter of tact, on entire level of 


thinking toward x rsonne! has to undergo marked revi 
son when adding color finishing to a black-and-whit 
finishing operation The technical competes 
olor finisher's employe: $ xperience ha 
j™ ils his SsuUCCCSS OFT failure 
Unfortunately, though, even competent 
no Magic wands [hey have to work tog 
period of several years and gain expericn 
before difficulties begin to dwind! 
they can ever be made to reach zet 
umulated experience 1s passed down to n 
But certainly the passing down of expericn 
ntial We can cite an amusing examp! 
this, which was not very amusing at the tim 
\ large tank of a wetting agent ) 
lown the drain causing vast quantits 


und back uy through the sewer line ti 


our laboratory and an automobi! pi 

! Thousands of small auto parts w 

i sea of foam, for which we wert 

for the clean up labor, ct and §$ f } j a thing 
would never happen agatt W ng agent solutions 
were from then on dumped slowly along wit! stream 


of water But about a year later ; “ F as put 
on this particular processing machi \ had not 
learned of the foam incident The first tin lumped 
the wetting agent tank the auto parts pany Was again 
ngulfed in foam practi ally to che i] 

You will learn much from experiences 
finishing We hopx that this brief 1 
our experiences will be h Ipful in pr 
ment when similar events occur —-whi 


your own color undertakings 


REVOLUTIONARY DEVELOPING AGENT 


conventional 1OT 
ping propertics Ilford 
is th Manufacturer ft sponsibl 
velopment which is rapidly dominating tl 
gray hic dev loper formulation and providir g an 
fessional photographers alike with more satisfactory products 
for better photography. Ilford now has a USA sal rganiza 
on at 37 W. 65th St., in New York City 
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THE SOLUBILITY OF SILVER BROMIDE AND SILVER 
CHLORIDE IN AQUEOUS SOLVENTS’ 


M. A. Hill, C. W. Zuehlke, and A. E. Ballard 


a photograph: proximate typical developer compositions at those re 
ssolve the sil lalid ported by Zyuskin™ for aqueous sulfite-carbonat 
overing internal fé bromide—thiosulfate systems 
the crosive action F [he values report t her apply to a few other system 
ay result in gh # particular photographic interest Ihe solubility of 
Solvent action also cat ‘ er bromide at 25 C has been studied as a function of 
rmation by physical devel thiocy: oncentration in water and also in a given 
gelatin phas irbonate-sulfite bromide solution, of tsoproy ylaming 
of th tC ntration in a similar medium, and of sulfite and 
;may be attack j imultancously, in carbonat olution ik 
[he more obvi ated a‘ he solubilicy of silver chlorid in aqueou 
of silver halide in th potassium alate solutions have id in 
produ ing an imag me have been found in the lit 
} In th present investigation, the ! lus of carbonat 
r, che lopet was found to be negligible by comparison with the other 
solution witli f ns f affecting the solubility of silv bromid I he 
t-imag ‘ ; ness of solvents in which thi omponent 1s 
physical velo nt ark together with sulfite and bromide, at a given tem 
perature, can therefore be described adequat hy 
imple, two-dimensional graph from whi h useful solu 
bility predictions can be mad Such a correlation 1 
i here for potassium bromid oncentrations up to 
mportant factor thats i ams per | and sodium sulfite concentrations up to 
ary | hotogray hi 
mation provid 
{ 


Experimental 


bromide was prepared in total darkness a 
ty grams of silver nitrate were dissolved 


| | 


tilled water and add lowly, with 


stirring ond warm solution contain 
of potassium bromi le in | liter Surring 
hour After a ttling period of 
er bromide precipitat as washed 
t i on interca As It Was 
tilled water ed at least 

veral hour This wash 
; ven times The pr 
lly stored under distilled water in a 
borth Poruons used for solubility tests 

1 by a small, glass dipper of 25-ml! ca 

asurcments 

ompicx sol ' | F am was cquilibrat 1 with 100 ml of solvent 

{ volumetric flask Ihe solvents were 


ombining and j 


LN 


liluting measuf volumes 
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ardized potentiometrically against N/10 silver nitrat 
After equilibration, a 50 ml aliquot was treated with | 
ml of 15 M nitric acid and 1 ml of 18 M sulfuric acid 
heating until heavy white fumes and the disappearan 
of reprecipitated silver bromide indicated that eee 
was complet The solution was then cooled, diluted 
neutralized with ammonia, and reacidified with 0.5 ml! 
excess of acetic acid, adding distilled water to bring the 
volume to 40 ml. The dissolved silver was determined by 
titration with 10 N potassium iodide solution Th 
results are given in Table Land Figure 1, where the solu 
bility curve is extrapolated to the literature value of 8.8 x 
10°? M"* for silver bromide in pure water 


2 Silver Bromide in Aqueous Potassium Thiocyanate in the 
Presence of Carbonate, Sulfite, and Excess Bromide 


The solvent was prepare 1 from 0.404 M potassiun 
thiocyanate soluuon and a filtered stock solution cor 
taining sodium carbonate, sodium sulfite, and potas 
sium bromide, in such proportion that the diluted sol 
vent in every case had a final concentration of 25.0 
grams of sodium carbonate, 60.0 grams of sodium sulfit 
and 7.30 grams of potassium bromide per liter 

After equilibration, a § ml sample of the solution was 


ligested with 1 ml of nitric acid and 1.5 ml of sulfur 


Fig. | Solubility of silver 


ous potassium thiocyanate 


acid, with strong heating for some time after the ay 

pearan ot SO, fumes Ic was then cooled, neutralized 
rat with ammonia, and treated with acetic acid as in Sectior 

ight Mixing 1, and finally titrated with 1.034 X |] M potassium 
ling th 1odid ylucion Data from thi b given | 


mm. ; leter Table Il and Figure 2 
bath tempera 


letermina 


withdrawn 


trong? su 


(mn Thi yahale 


y lilution 


m which h 


Table I 





Figure 2. Solubility of silver bromide at 25 C in 
aqueous solutions containing (a) potassium thiocyanate 
and (b) isopropylamine, at fixed concentrations of sul 
fite, he x and carbonate. Both curves, 60.0 g/! 
NaSO,, 7.30 g/l. KBr, 25.0 g/L. NacCO, 
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from 
nade with a line-operated Macbeth pH meter 


' 


Table II 


AQUEOUS KCNS IN THE PRESENCE OF 
AND EXCESS BROMIDE AT ( 


; 


M asul 


this 


tf pH on che 


and the following series of experimen 


ments equilibrate 


S:lver Bromide in lsopropylamine in the 
and Excess Bromide 


1qu COM 


f Carbonate, Sulfite 


stock solution 


ontaining 


were 


sodium 


usecu iff pr 


carbonate 


Iwo paring 


one i 
and potassium bromide in the sam 
in & and the other 
isopropylamine The latter 


with N/10 hydrochloric aci 


on 


tion 


solution of 


tandardized by titration 


Ist | rior to us 
After 


olutions wert he 


equilibration, 5S-ml aliquots of th aturatc 


| 1 to ¢ 


pro lure 


xpel excess amine and 


pr 
id for the digestior Her 


analyz 


th outline lin che ling 


on, using 3 mi of sulfuric a 


or siivet by 











oe 
 '. 

Figure 3. Solubility of silver 
aqueous solutions containing sodium sulfite, at fixed 
concentrations of bromide and carbonate. All curves, 
25.0 g/l. NaeCO Curve 1, no KBr; Curve 2, 2.00 g/! 
KBr; Curve 3, 5.00 g/l. KBr; Curve 4, 10.00 g/l. Kir 


9) 


bromide at 25 © in 
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the 
sodium 
ntra 


Pre cic 


an approximately 
Was 


/ 


| 
i 





KBr 


bromide at 25 C in 
potassium bromide, at 
and carbonate All 
80.0 g/l. NapSOy 
10.0 g/l. NaSOxy 


Solubility of silver 
aqueous solutions containing 
fixed concentrations of sulfite 
curves, 25.0 g/l. NarCO,. Curve 1, 
Curve 2, 60.0 g/l. Na SOx Curve 3, 


Curve 4, 20.0 g/l. NaSO 


Figure 4 


1lO~* N potassium 10 


titration standard was 6.95 » 
The summarized 


the 


1u¢ in 


soluaon data are 


and Figur 


4 Silver Bromide in tgucous Sulfite Bromide Mixtures in the 
Presence of Carbonate 

lo alkaline 
arbonate was added to the 
of this 
omitted in order to 
ul fite 


simulate leveloper conditions, sodium 
solvent in all but two deter 
leliberately 


in which it was 


test the effect of pH on solubility in 
icv lopers Th 
amount of potassium bromide with an aliquot 
h stock 


arbonat 


minations scrics, 


solvent was prepared by mixing 


1 we ihe ! 


of strictly fr containing sodium sulfit 


solution 


nd sodium and diluting the mixtures to vol 


quilibration flask 
taken for silver 
require | 


me in th 
Samp! 


ng to th 


analysis vari size accord 
for a feasible tration 
with 1-2 ot 
the usual pro 
reacidified as 
10 N potassium rodide 


ample r 


volume about 


ml They were digested mi nitric acid 


i] 
liluted 


the 


then 
For 


or its 


) ml! of sulfuric acid by lure 


and 


it} 


neutralized in Section | 


final titration, 4 x 


fourtold dilute 1osen according to th 


Table Ill 


ISOPROPYI 
ND EXC! 


AMINI rl 
BROMIDE 


AQUEOK 
ULFITE, A 





Table IV 5. Selver Chloride in Aqueous Potassium Oxalate 


AQUEOUS Na N Silver chloride was precipitated by the slow addition 
BONA of silver nitrate solution to a slight excess of hydro 
chloric acid, in the absence of light The precipitat 

was washed repeatedly by decantation until free of chlo 


ride ion. Ie was kept under distilled water in a brown 


glass bottle, and sampled as in the previous letermina 
tions with silver bromide 

Che apparatus and general procedure were the sam 
those used with the silver bromide determination 

shly prepared solvent containing a weighed amou 
of potassium oxalate monohydrate was equilibrated f 
24 hours with approximately 2 gram of silver 
hloride in a sealed 100-m! flask, then aliquots were 
moved by pipet and filter stick for estimation of the ds 

1 silver Sulfuric acid and hydrogen peroxide wet 

w the digestion stcq Following the usual o 
tralization step, silver was determined ' ntrom 
titration with standard 2 x | : id olutuor 
Each value in Table VI represent aver: vf che 
leterminations, with a maximum rang { 
Th solubility curve 1 given in I ig 


Discussion 


xpecrimcnts corresponding to tn lignert mocva 
I " t ! he higt tl 

t ; 
phase had been partially convert from Agbr ( yellow 
co AgCNS (white) in th ulibrium muixtur Thi 
was not true of experiment immarized 


where all residues remained yellow Sin 


nate concentrations in Table I, it app ared that the solid 


wds solubility valu { the sam 


Table V 10 M) as for A gf NS 


r asonablk t 


at at a ts 
; 
te 
Figure $. Equal-solubility curves for silver bromide 


at 25 C in aqueous solutions containing sodium sulfite 
and potassium bromide 
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Table VI 
N AQUEOUS KA 


Diss 


che solubility 
was obtained, with 
umount of solid phas 


flect on the agr 


Tables I-III repr 
An stimat 


was obtain 


‘ 
Figure 6. Solubility of 
aqueous potassium oxalate 
pur 
Viation of 
cas 
Entries ir 


ilfie 


A* } ) any 
mean An age s imul ’ gram 
grams per liter wa 
tilled water This 
milligram r liter, whi 
by the same gen 
ratur obtain 
what trom this figure. 
[\ it sm oth 
1 4, regard! 
lo confirm 
no appreciable eff 
f fit bromid 
rminations W 
ted in Tal 


i from th 


grams of 


ymide per lit 


M 
rbonat 
mM posi tior yf 
grams Of pota 
obtained was 3 


vat obtained in th 


n form 
immMa©riz yur 


arbonat 
j 


y 
monstrated 
rt 
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PSA TECHNICAL PAPER AWARD FOR 


I. Crabtree” 


) hall b 

Marc! t of th 

a suitably embelli 
ach of the author 

Py OR APHIC . Honor ab Mention Ort 


renttl PSA 


or Printing thor, ort 


at tt me fer ( 
mmict or : 


nting th 
th 


Citation on Thomas Howard James 


Thomas Howard James was born in Dem 

1912. He received his B.A. degr fr 
ity of Colorado in 1932 and his Ph.D 
tl University of Colorado, in 1935 
assistant in chemustry over the y 

tructor in chemistry at tl 


uwcademic year 1935-36. Dr. Jan 


pro 


in th 
imag 


H 


papers 
aimo 
Dr. T. Howard James present lc results 
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of investigation 
collaboration w 
photography in 
‘ied Chemistry 
I hnology an 
The Theory of 
Ihe book which 
ns Fund 
lered one of th 
Lr Jame sisa 
America, the Sx 
Royal Photograt 


I 
1 Ph 


amet 


5, an 


H 


has 
He has written 
Chorpx s Dictionary of Pur 


and in the 
i | 


s which h 
ith others 


carried on alon 


arti 
and 
Encyclopedia of Chem: 
las ontributed several hapt rs 
Process ny 
Dr. G. ¢ 


Theory 


th 
Ur 


Photographi 


James wrote with 
tals of Photographi 
n this field 


of the Photographic Society of 


ASSICS 
mem 
c1ety Photographi Engineers, th 
the New York Acad 
1 Beta Kappa, honorary 

i member ot 


hic Society my of 


scholastt 
Xi 
th 

urrently { 
socicti 


ira 
hor ofr 


Ro 


Sigma 
nt of 


ary 
n 


| 
nt 


pr Si Ic 


Jam + is 


scientun 


wa 


to photograph 


awards. He was presented 


the Henderson Medal of the Royal! Photographic Society 
in 1945 and th Medal of che 
i Photographie for 

iy 


pecn ft wnized by several 
Davann 
1952 
litor of che 


Societe Francais 


Jam ; is photograph section of 
Photoeraphi 


itor of 
the Ti Advisory 


hemitca fhstracts and associat 
Science and Technique He ts on 
Board of Pi f grapt wil neg 

Lr am rent 
rw 


hn al 
neering 
th 


our 


investigations vet past 
undet 
lopment of the photo 
His work on the kinetics of d 


on adsorption proces in 


nty 
ling of m 
graphi 
velopment and 
his rp 


ory of 


have 


ontributed greatly to 


stan chanism of dev 
iat imag 
d velopment 
int ervations in 


th 


tation of his of 


terms of a 
levelopment have placed Dr. James 
n the world in chis field 
to oth r phas ‘ ne 


rent 
12 the foremost authorities 
mctrit 


and 


tio image forma 
} 


behavior have also been 


AN ALUM-ORGANIC WASH TANK SLUDGE* 
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K. R. Hughes, R. W. Henn, and J. I. Crabtree 


rowth 1 
ort tly attr 

an impur 

the tank tts 
th au 


iminum hy 
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Ty ound 


tank Ir 


matter 


mtaining Al im 


id diluted in 
, 


Matt amount 


Alum-organic specks on negative, viewed by 


reflected light, 100% magnification 





Fig. 2a 
tilled water 


cation 


1O8 


Table 


ing h } 
m appropri 


iminum af 


wa 


its forma 


Aluminum hydroxide precipitated in dis 


dark-held illumination, 


1000 * 


magnifica- 


| 


Table Il 


SUPPLY 


4} 


Fig. 2b. Aluminum hydroxide precipitated in tap 
water and allowed to flocculate The white circles and 
the rodlike structure are discrete cells of organic matter 
and are surrounded by finer particles of flocculated or 
ganic matter and aluminum hydroxide Dark-fheld il 
lumination, 1000 magnification 


iter samp! 

ot mtamination 

formed which were rt 
mponent rn It 

from 


; 


aluminum 
I chat the a 
per nt a 


and th 
om Tab! 
6.6 rl 


umimum 

iminum 

mattct Bor! 
proportion of 


incrcasing jUal 


ig with incrcasing total 


organi 
i th 
with 


rmed an wgani 


quantity of slu’ ge fe 


matter in it will imerease tity of 


organic matter in the water supply 

Ic is ting to compare th an: 
tory-produced sludges with an analys: 
tank Thi 
white sludge, partly solubl 
id, leaving a mesh of 
approximately 1000 mg) dt » viel 
which mg ot ash 
this was f 
contained a litt! ilfite and 
could | alculat ulfur 
thercforc, vc bulk of 
matt 


inter 
ountered in an x-ray wash 
ohestv 
interla 
volume of | 

78 mg of residuc 
4 total of 18 mg of 
The 


vf its weight 


‘9 


on ignition, gay 


ash mM prise 
aluminum 
y% 

It would appear 


slud ge 


about | 


lioxide 


this sludge consisted of organ: wher alumi 
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Fig. 3. Effect of organic matter concentration on rate 
of flocculation of the aluminum hydroxide (24 hrs.) 

Left to Right: Cylinder 1—Distilled water 

Cylinder 2—Distilled water Kodak Rapid Liquid 
Fixer (1:250) 

Cylinder 4—Filtered tap water 
Fixer (1:250) 

Cylinder 4—Uniiltered tap water Kodak Rapid 
Liquid Fixer (1:150) 

Cylinder 5—-Water from open pond 
Liquid Fixer (1:250) 


Kodak Rapid I iquid 


Kodak Rapid 


Vianner 


Format of tl lu nvolves two 


um hydroxid 


with wat 


ALKOH 


bath 1 


I reasing 
whi tO precipitat 
fixer imcrca 
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Table II 


Cieric acid 


ting pr ipitation i ce alum 
ymmplex but it al luce harden 
le VI Boric act 
on the hardening, and apable of som 
omplet 


less del 


ludging prop 


in Fix . atly incrcase’ 
| 


The eff of acetic act 


18 


Organic Contamination 


of the troublesome organisms ts ordinarily 


supply and there 1 wide 


organisms observe | from on locale to another 


ing on the method of water purification used 


variation in the 


also a seasonal variation duc to the heavier 


1 mand in lat 


growth of aquatic life and greater water 
immer Someum work on a pipeline will stir uy 
lormant organisms. Growth of algae within 
the tank itself is chought to be negligibl ince chemical 
and lighting conditions are not sufficiently favorable for 
ping with the rate at which 

ometimes mold 
The algicicde 


market require drainage of the tanks 


How ¥ 
ma of the ludg 


frequently a sufficient remedy 
ial amount of organic matter n ssary to aid 
rmation ts low Water from a muni ipal supply 


rt the growth of a floc and j 


till be consider 
king water In addi the type of organi 

t very important. In various tests, grossly 
! samples of water from an open pond, mixe 


ulcur of 


i 
everal types of 
supported f] formation n when diluted 
with distilled water samp! taken from 
watcr? uppli Tay \W ater No l and No Z 
luring August and February likew1s 


wmation, while some flo 





Table 1V 
OF DIFFERENT FIXERS ON DILUI 


sdge at Dilutior 


, 


Table V 


KODAK RAPID LIQUID FIXER 


Table VI 
TO KODAK RAPID LIQUID FIXER 
Precipitation it Tay Water 


] x 


having a water flow of about 6 gal. per minut In an 
attempt to reproduce these conditions on a smaller scale, 


tanks of 8-gal. capacity were set up with variable wash 
water and fixer inputs A relatively well filtered water 
ipply was used, along with Kodak Rapid Liquid Fixer 
1:3 A 2-liters-per-minute water flow and a 2-ml-pet 
minute fixer input were employ 1 as being somewhat 
actual conditions The follow 


of the tests ted with 


juantity 


Practical Tank Tests 


was taken as an cxamp! more favorable than th 
machin spread use among photo ing are the results of some 
# this machine ts com these tanks 
per hour and the carry-over rate ts about l The rate of sludge formation was observed with a 
him is s about 60 mi of water flow of 2 liters per minute and a fixer input of 2 


val. wash tank ml per minut After 10 minut a distinct turbidity 


operatit i’ 
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ranic matter and che 

In many s, the water supply ts 
nicrat ater tlow rat s will pre 

linarily which would allow 
o 10 minut 


rity 


matter 


imu 


tpy™ at 
the suspen 
outgoing 
» the film, it ts ut 
ith becom quit 
out on the film t 
mbling the residu 
ry hard water 
ish, alum ludg 


juiring ft qu 


flocculat 


mn thi ad u MAasscs larg 


n with the naked egin to adhere t 
ing pro 1 Removal of the floc with out 
ris not efficient in 
irfa Ihe tactor most affecting 
ym of this flocculated sludg the amount 


machine remains idle without drainage ot th 


in luring this period, the entire amount 
n the bath has ; han to form a floc and 

Even with very good water upplies, on 
ratior; of th machin thi coagulat | 

ulats m and provid 1 there is 

tt ; ‘ bath be 


| ' 
ludg A} 
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minimum } Any measures designed to d ase the alum carry 


raperiod over into the wash tank will Air squce Bi 


machit and 


wringer rollers are cfiectiv iraining 


yut with th x hand squeegecing may be practi 
rates are not? quired 
¢ Maintaining as high a water flo 
will tend to prevent the accumulation 
yuently, the flow can be kept at normal 


periods 


and then increased only when 1 

that the bath has started to become tur! 
am In areas where the water supply mtais 

positioned wganic matter, water filters may afford som 
Canton flannel bags tied over water outicts wi 
out larger masses, but commercial filters ar 
tive However, when these start to 
they must be changed before they 
the water flow 


Prevention of Difficulties Caused 8. Attempts have | 


; 


Ti} 


/ 
ccn mac to 


by Wash-Tank Sludge acid solutions into the wash water tn order to 
bath and minimize hydroxide precipitatior Theoret 
ally, about 1 ml of glacial acetic acid per gallon of wash 


water would be sufficient to keey the pH below 4.5, ! 


/ 


lisad\ 


in actual pra tice some Vantages al 


Mixing in the bath is not perfect, so that lat 
of the acid are necessary Also, washing 1 
ent at the lower pH values,® while citric a 
ntration of 0.2 to 0.4%, will tend to soft 
hardene ! films 
y The introduction of Kodak Photo-l 
wash tanks at arate of about 1 ml per minut 
lons-per-minute water flow ) red 
ite to adher to the film 
] [he use of water jets, appli ti 
the film as it leaves the wash tank, can recommended 
] W here possible, rapid removal of the film fron 
the wash tank will Cause it to Carry away minimum of 


lu le 
Removal of Scum 


The alum-organi 
an ordinarily be effec 


‘ 


, solution of sodium carbonat 


however ause some swelling, at 
{in a bath having good harden: 
$ hest first to harden the 
Formalin Hardener SH-1 and thet 
lrochloric acid This treatment 
the scum, although the formalir 
to harden the organic matter of th 


gclatin and make its removal mor 
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PROCESSING REQUIREMENTS OF ANSCOCHROME TYPE 


PRINTON 


Carl E. Johnson” 


a rHE LATTER PART Of 1956, a new Anscochrome Typx the fj 


Pr rel ! This new product has 
{ photographi re 
th 


will be asc 
1 to yield improve 

xisting Printon Film 
equally simple but somewhat mo 
I introduction 


he iad 


ton Film 


designe 
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[he first developer is the most critical solution in th 


process. The time of first development should not bx 


allowed to vary more than plus or minus 15 seconds, 


and the temperature should be held to within + f 
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Fig. 4. Effect of exhaustion of Anscochrome Type 
Printon chemicals in a system used without replenish- 
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The original Printon processing procedure was d« 
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According to the introduction by Bob Considu the noted 
ports writer the book ts intended to be a non technica! volum 
for the averag person contused by the simple DOx Camera It 
s supposed to stimulate the reader's interest and point the way 
to more rewarding photographs whether the 1 
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The early chapters which concern ‘Shopping for the Camera 
Learning About Lenses’ and “A ssorics as Tools” are th 
most confusing These chapters contain mercly parades of 
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flort toward directing the amatcur toward making a choi 
based on his interests, needs, or purs This cataloging might 
prove somewhat interesting to another professional to reveal 
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Phe sort of cooperat vithin t Loge ided with an inspection and d 
itself which makes American Standat ‘ hoto y number f i t sit s, including 
possible is exemplifi a slogan which for many \ i 1 | f ‘ and and additional 
has guided the work « ASA committees, “‘If 
good for photography j is good tor everyDody 
photography This pretty well identifies the spirit is 


; ! 


which voluntary standards are developed under the dem: 


ratic procedures of the ASA. If you want to learn mor 
about photograph: standard write to the American ichards ttacturing Co., of $914 Noble Av Van Nuys 
Standards Association at 70 East Forty-tifth Sereet. New alt d a lightweight. unbreakable. moisrcur proof 
York 17. New York One of the staff members w } plastic < t $§mm filmstrip or other storage purpos 
glad to answer you ju f tro show vou how 1 lid T} containers have been ingeniously 
American Standard at busir $ and s: woulded from ome prece of polyethylene with interior dimensions 
guard your profits s * s inches and tl xtcrior sized to fit cxisting storag 
I wish cat h of y y I your mtail alled Poly-Cons, tt containers ar available wu 
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